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COMMONICATIWG THERMOSTAT 
BACKGROUND OF THE TNVENTION 

The present invention is directed to the field of 
thermostats and more particularly relates to 
thermostats having the ability to communicate 

externally. 

Therinostats are well known devices for 
controlling temperature within a selected space or 
grouping of spiaces. Microprocessor based thermostats 
are how- widely ; available as reliable devices for 
achieving temperature control . 

Typically, ah operator could enter a series of 
t^imes ^nd^teittperat^^ for controlling selected space 

r grouping of spaces through ei particular temperature 
according to the schedule desired by the operator. 
Thereait^irV tHe t^^^ would automatically control 

the siiadf pr^ g^^ spaces temperature according 

/to ;th^^ s by the operator. 

; V • qhi^ pirqbiem €issociated with this kind of a 
themp^tat was that the operator had tp be physically 
ipqart:^ at the thermbstait in -order to, make Changes to 
t^e time or temperature data . If for example it was 
desired itb change the temperature in the middle of the 
night> fe v^s- inconvenient tc-<get out of bed and go t< 
the thermostat to change the , temperature i 

Another problem was! that as advancements were 
made to thermpstat technology, old thermostats became 
obsolete. It would be beneficial if microprocessor 
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based thermostats could be modified without a complete 
changeout of thermostat equipment. 

SUMMARY OF THE INVENTION 

The present invention is a communicating 
thermostat which has two microprocessors. The first 
microprocessor is connected to the temperature sensor, 
a data entry means and a dispflay and basically 
operates as an interface between an operator and the 
thermostat.. A second microprocessor is connected to 
the HVAC system to be controlled and to a network bus 
through a bus transceiver. The second microprocessor 
does tiie ictual q^^ through use of 

energy mahageinent programming and time and temperature 
scheduHng. T^ bus transceiver is connectable to a 
network bus so that; the thermostat unit is capable of 
r (Bceivihg instiruct ions from an : extern^ 1 controller 
also (bpiiiiected to^^^i^ network: i)us. ??he external 
dontrpii^^ the time and 

t^mpera^ure^^d^ ih th0 thermqstat. 

: - & embodim^ht, one microprocessor 

is ioceit4d^^ i^^ a siibbase of thi^ ; theanivostat while 
another microj>^ is located in the thermostat 

housing v- Ih this way by merely chaiiging the 
theraostat^^^^h^^ new set^/ of fui?ctions can be 

instaiied; in a given HVAC syste^^^ 

BRIEF DESCRIPTION OF THE DRAWING 
Figure i is a block diagram of the inventive 
thermostat unit. 
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Figure lA shows how the thermostat unit fits into 
a home automation system. 

Figure 2 shows a physical representation of an 

exemplary thermostat. 

Figures 3A, 3B,3C and CD all show possible 
physiqal locations of the first and second 
microprocessors. 

DETAILED DESCRIPTTON OF TH K PREFERPli?n EMBODIMENT 

figure 1 is a block diagram of the presently 
iriventiye thermostat 200 . The term thermostat unit as 
used herein refers to part physically located both on 
thelnnostat hpus 201 and subbase 202. When the 
thermostat housiiig and subbase are combined, they form 

a thermostat. 

Thermostat unit 200 in iji preif erred embodiment 
includes first midroprocessbr 10, first clock 11, 
display means 12 * ; power supply 13 , sensor 14 , keyboard 
15, second microprociassor: 20y6 seconid clock 21 and bus 
transceiver 22. The interreWionship of these parts 
wiilnow be described. 

First microprocessor ip acts essfentially as a 
mari-machihe interface fbr use by the operiator to enter 
data into the thermo^at unit. Data entry means 15, 
in thi^ case a key so that time and 

temperature data niay be eht^red into the thermostat so 
that the thermostat may cpntrol opieratipn of the HVAC 
system: according to a preselected schedule. In 
additioh, keyboard 15 may allow an operator to 

. - v.- or»i-<»T-*>d ttme and temoerature 



PCT/US92/112M 

-4- 



2121124 

data. First microprocessor 10 includes memory for 
storage of time and tiemperature data. 

Sensor 14 senses local air temperature, and 
produqes a temperature signal representative of local 
air temper attire. The temperature sensor may be, for 
example a thermistor. First microprocessor 10 
receives the temperature signal and provides the 
temperature; signal to display 12 fdr displaying of 
local temperature. The temperature signal is also 
sent to the se More on second 

microprpces^br's 20 use of the temperature signal is 
described he^reinbelow. Power supply 13 provides power 
tib first Wici^^ 10- As an example, power 

supply ia, may be a battery. 

Display' ! may provide information such as, 

tiaie/ cuii set point, scheduling 

^iii^i>ris^ o?" not the therinostat 

bperci^ion $^ an external port:ion 

":/6ft-'tAe-Vfeyst'e& . "c" 

^ V F^ provides the first microprocessor 

• i| an base jEbi: J^se in c<Mi«munication with 

ihe dis^layv Pjower supjily i sensor, keyboard and second 
. microprocessor ^ " Clpck ll.iaay- be a crystal oscillatpr. 
Second rticroprocessot- 20 serves two primary 
functibnWi; : First ?0 stores in 

a memory (hot shown) energy management programs which 
allow the thermostat unit to efficiently operate the 
HVAC system. For two examples of stored temperature 



directed to United States pa?A?i 1,^^5,847 issued to 
Levine on June 22, 1982 and 4,606,401 issued to Levine 
et al. on August 19, 1986, both of which are 
incorporated herein by reference. 

Secondly, second microprocessor 20 controls 
coramunic^tions between thfe thermostat unit and other 
network units connected the network bus . 

BUS trifeceiver 22 converts network bus signals 
into signals which can be received and executed by the 
second micrpproce#^^^^ Second clock 21 is 

connected to the second microprocessor 20 to provide 
an accurate time base upon which communications 
betweeh the- f i^St microprocessor and the second 
micrppripces^ior^^ commAinicatipns laetween the 

first and ^^^^^ occurs using a 

copnuni^dation^^ • One preferred protocol is 

the p3^^»t6c0l : ^'^^^^ States 

^pai^t^a^iicia^ 

Vcipjj^^ py Steven e. 

i^icholi which is commonly assigned with the present 

appiliMti^^ ?^ 
infnb A/Sy i# limiting^^^^ ihvention. The 

present Uhvention^ be equally as well used in RF, 

: ihf r^r^d :or f schemes as 



Figtire iA shows how the ^hermostat fits into a 
home automat.ion system. The thermostat may be 
coimect^d.to a; security alarm system loop, lighting 
control system 500 and appliances control system 600 



to provide a single control system for many electrical 
loads within a building. Each system may include a 
control panel, one of which may be a master control. 
The various systems commtmicate through use of a 
common protocol such as the protocol disclosed in 
copending U.S. patent application serial no. 
07/811,772 Entitled nr PtATAWCED- 4B/BB BTWARY BLOCK 
ncinv FOR DTfiTTM. DAT ^ rnMMTTOTCATIONS by Meyers which 
is commonly assigfned with the present application. 

i'igui:^ 2 fiihbws physical construction of the 
thermostat unit of the present invention . Thermostat 
200 is made up: of thermostat housing 201 and subbase 

■ 202. • 

Teinipe^^^^ display means 215 and 

d^ta entry means 205 are physical^ located in the 
thermostat housing 201. Data entry means 205 in this 
case is a keyboard comprising keys 206 through 211. 
The keys can be use<i to input data into the thermostat 
.4n , a method well known in t^ie ^^^ 

Turning now to Figureis .?A, 3B 3C and 3D, 
thereshown are four possibly G^hfiguration^ of 
locations for the first and secbiid miproprocessors 10 
and 20. -iTi Fig^^ first microprocessor 10 is 

ipcate<dl in ^the thermostat with keyboard 205 , 
temp^attire sensor 14 and display 215: In Figure 3B, 
b<ith micr6i)rbcessors are located iti subbase 202 while 
the kbybbard display and t^pbrature remain in the 
thentios^at 201. in Figure 3 C, both microprocessors 
are located in the thermostat along with the 



temperature sensb^ display and key^HlU ^^9^^^ ^D, 
Che first microprocessor is located in the subbase while 
the second microprocessor is located in the thermostat • 

housing. - . 

separation: of the; thermostat unit into the- thermostat 

housing and subbase provides a number of advantages, 
krst; placement; of the^ t without replacement of 

the subbase save^ ;^- -liege, a^ of time. Separation of 
; the two tnicrpE«c^c^s^ at least one microprocessor 

^ being, Ixfd^tei^ thermostat 
ic^sing haviiig^^^ ^ functions to • 

be added to the subbase without the aj:tendant cost of 
complete replacement of the thermpstat. Therefore, with 
future advances in the tl^rmostat arfe. a new thermostat 
housing could be hung on aii- old subbase and provide new 
functionality without the =cbst: of; cot^letely replacing a 
thermostat* 

U.S. Patent No. 4,92i;i63 a^^^^ . 
no. GB 2,212, 949A both shoW. two' computer control 
, systems which could be used for>«VA|po^ ibut both 

.approach the problem in a larg^t-^ are not concerned 
with tying into total home, contror^^ . 
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1. A thermostat for control of a Heating Ventilating 
and Air Conditioning system (HVAC system) wherein the- 
the^ostat has a clock data generator means and is divided 
into a thermostat housing (201) and a wall-mounted 

5 thermostat subbase<202) / 

said housing having data entry means (205) for 

' . -enter^^^ ^ operator, and a 

. . . t^^^^^^ output of each of which are 

; acc6ssibW..i^^^ microprocessor (10) in 

lO^^vV said hous i« that said housing has 

: : mounted ihereih afsmkil panel display means (215) for 

; A ; ; /^display bf : time 
; ' ■ /further <?ha^^ that a .second microprocessor 

•v 'is :c6ntWiji^^ ■ 

IS^' • ^donn^ct^ic^: to^^^i^ instru^ions . f rem said first 

microprocessor -and which cbhtrols t^e HVAC system 

directly. > 

' 2. The thermostat Of claim 1 further characte^^ 
- 20 that a bus transceiver (22) . is bcinn^ted to said second 
microprocessor, said transceiver- *eing connectable to a 
^ netv;ork bus for cdtrmrunicat ion with ajj^hp^ ; 
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